
&wch 9, 1948. 

Dr. Miohael Doudordf, 
Deparfiment of kcteriology, 
uniwmity of kl.Utornki. 

Dear Dr. Doudoroff, 

Fir&, I want to thank you for having rent 80 many of your reprinta 

when I Jwyarst8d thela. They have been very helpful. 

Since qy arrival here, 1 ham been working on the genetic crontrd of 

the fermentation snzynmt of Eecherichia ooli, Ll2. The approach bar ken 

toirradiata doam sclspen&ms onESBpl.aterr oontainingcrgiven aug@, 

and to piok up fsrmentation mutants ammg the mrvivor~ by UN failura of 

the oolony *or actor thereof) to turn purple, if.3 contrast to the fmmnting, 

nowsutante. With appropriblte taohnique, as many aa lrWo0 oolonier niU 

be laotoee or maltose- negative mutanta, uhioh haa made it very easy t0 

aocumulata a large ooll4mtion of diverso fmtants. By tha uee of recoinbination 

toc~iqms it has been possible to olaseify the mutants obtained genotioally, 

and for example, mtationa at any one of aeven or sight 100% will prodwe’a 

laatoecr negative (6 gluoom-or g&Lactose-poraitive) m&ant. This obmmration 

ruggesta either that there f, a very complex anzynratio sohemo indeed for 

the diddimilation of lactose, or that there irr a tnore oamplex gmetio oontrol 

of enzyme formation than haa been thought. Although I am inclined to the latter, 

the point is not setthd, and I mmt look forward to a lot of chemical work 

to clear it up. I have a few obaervirtions OR the spsoifioities of rm@ tautantS 

which my, on th8 ot-a hand, interest you; on the other, I should like to hoar 

whether you have sncounWwd anything aim&w in your axperience. 

The wild type (E-42) fermenta &km hoxoms, hmdtols, laotom, m&tow, 
malibiors and t&mloae, butknot cellobfom, gentiobioss or ssuoroee. Intenrivr 
attmpte to mleot out suoroae# lautarate have failed. 



A.iIoudoroff--2- 

Although .m?libiosa is .zttacked, no utilization of raffinose can be detected, 

nor h;ve I boon succesffful in sblecting out raffinoee~ mut@ts.‘Is this differential 

between .:A.ibiose and raffinose a frequent observationX 

2. After irrsdfation a mutant (W-108) unable to ferment (or utilize for growth 
undsr aerobic conditions) glucose was isolated,Qn subsequent testing it wae found 
n& to fement maltose or lactose, while it attacked galactosa,,pentoses, and 
gluoonlc acid. In the 108 stock, after heavy inoculation into gihcoee madium, a 
strain ms developed whioh fermented glucoee, but still not lao tose or maltose or 
trehalose. Genetic study ahowed that this adapted stock still carried the mutant 
gene of W-108 (%c -) but that another gene (S13) had mutated so is partially to 
euppresa the effec%s pf the Lac mutation. By a similar procedure, .thu mutation 
S 
1 

which levds to GP~-Lac~~~l-3pattern, was selected for in V&08.'So far, while 
@ et&ally interest&g, none of this is very startling. However, I ~6~1 surprised 
to find, fron &ltosa selections, still EL third mutation, Sl$ which suppressed 
part of the effects pf Lao -, 
positive! 1 suppe3e t!!at t es0 2Mxxm&m ii 

to give a strain which is gluooee-nszative, mdLtoee- 
~~suppres80r1* mut,itione are insrely opening 

up aJ.tQrnate pathsays, possibly B maltose-phosphorylaea, but this remains to be 
shown. Nave you found any clearcut indication uf a phosphor;yfiation of &Ltc~st or 
of lactoee in 2.ny materM.? 

3. Another mutation has recurred (%I&), the loous labelied UC whioh has 
a part-lculrtrly inte;3esting p.xt torn: Lac-&1-Glu@,uoonic-. The 3m tJbol 1. sa of g1uaoni.o 
acid in E. coli is something we know very little about, AS YUQ~, it is probably 
not ~&II intermaditie of glucoes utilization bscuass gltmoss-adaptsd calls must be _ 
adapted to qluoonic before they will ferment(sic) it. This mtation has recurred 
three r3r four tims, and it, is vzry unlikely that the patter:1 is mrely a coincideme. 
Maltabionic and laatobionic aaids we not utilized even by wild type coli, so it 
is not 3 question of the first ste=l being oxidation of disaochzridej to the 
bionic acid. Unlike W-LOG, however, I have not been &bie to select for rrpsceifk~ 
suppressors of the XUt~.tiMlj i.e., whamvar an adaptation t:, one of the 3u@1s 
is found, it constitutes a reversion to tho wild typs. Iiava you ,A--I~ suggestiom 
as to a possible simple mesning of such a wttern? 

4. Have you my ddtii on trehaose breakdown'? Some mltose - mutants are 
trehaihosefl, others are tre&alose-. The Sl+03-, m&tosei strain mntionsd above ie 
tZdl&X38-,4 

5. 1 Ida very muh interested in the behavior on anal.ogue,s of the sugars. 
For example, most of the Lao- mutants (Ll, 2, 4, 6, 6~ '7) are specific, and still 
ferment maltose, glucose, etc. However, L~C - 

i 
utilizes p.neQyi. gal~ctosids, Lacr 

does not4but an allelic mutation can be se ectad for which is tie.g;il-, lao/,j 
nor do the otnars. If you should happen to have access to any other jns;loguea of 
laoto~e (synthetic galartosidee,, allo-iaetose, =--l-ar~binosidss i I would appreciate 
very much BE&SXB the favor of sufficisnt samples (downwtids of 1 go> to determine , 
the usefulneeo of having them synthesized in larger amount). , 

Your dfaoussion of July of these items would be greatly appreciated. 

Yours sincerely, 

Joshua Lederberg 
Assistant Profsssor of Ganetics. 


